- - . —

DOCUMENT RESUME . t

"ED 095 193 : . es TH 003 713
AUTHOR’ ' Harnischfeger, Annegret; Wiley, David E.. .
TITLE _ A Qualitative Loidgitudinal Model for Assessing
Socializing and Selection EBffects of Early Education
Institutions. .
SPONS AGENCY National Inst. of Bducation (DHEH), Uashxngton,
D.C.
PUB DATE ¥ov 73 ‘ T -
CONTRACT NE-C-00-3-0102 ‘ ’
- ‘NOTE e yvéjp.. Paper presented at the Annual ueeting of the

— American Educational Research Association (59th,
Chicago, Illinois, April 1974)

EDRS PRICE BP-$0.75 HC-$3.15 PLUS POSTAGE . '
DESCRIPTORS Early Childhood Education; *Paculty Nobility;
' *Individual Characteristics:; Institutions;
- *longitudinal Studies; *Models: *School anxronnent°
. Selection; Socialization; Teacher Transfer

~ ABSTRACT . : , .
_ ’ A model for the selection of individuals into

- institutions and their subsequent socialization is formulated which
is defined in teras of qualitative rather than quantitative data;
these data are hierarchical in character and are defined at several
points in time. Variables defined for individuals and variables
defined for institutious were distinguished. This partition of
variables and, therefore thelr effect, implies a hierarchical model.
This model. allows the separation of the effects of policy-important
institutional variables into structural (direct) and compositicnal
(indirect) subcategories. The individual-level component of the model
allows assessment of the distinct effect of each individual-level
variable. On the basis of the institutional-level component of the
model, tvwo kinds of institutional effect may be assessed: those on
the distributions of individual-level variables, i.e., 'on the kinds.
‘of persons acting in different institutions,-and those directly on
outcomes. Via the above decomposition of total effects in the model,
\ both direct and indirect effects of imnstitutional-level policy

‘ variables on outcomse may be assessed: those mediated through the
distribution of kinds of institutional actors and. those directly
affecting outcomes. {(Author/RC)




5095193 ‘

.t

A QUALITATIVE LONGITUDINAL MODEL
FOR ASSESSING gOClAL!ZING AND- SELECTION EFFECTS

EARLY BEDUCATION INSTITUTIONS

- a
Annegret Harnischfeger

- David E. Wiley

University of Chicago

November, 1973 -

UL DEPARTMENT OF HEALTH,
EDUCATION & WELFARE -
NATIONAL INSTITUTE OF

. - EDUCATION

Teis DOCUMENT HAS BEEN REPRD
DUCED ERACTLY AS RECEIVED FRoOM
THE PERSON OR DRGANIZATION DRIG N
BTG 1T POINTS OF VIEW OR OP'NIDNS
STATED DO NOT NFCESSARI Y PEPRE
S.ENY OFF (AL NAY‘ONA[ INSTITUTE OF
EDUCATION POSITION OR PO (Y



Table of Contents

<

. Structural Versus Compositional Change . . S

2. Causal Confusions: Some Methodological Issues . . . . . 8

3. An Additive Model for iIndividual-Level Qualitative Data. 12
k. An Illustration of the Model ; R R I
5. The Model at the Institutional Level . . . . . . . . . ; 30
References . . . . . o . . . o oo v oL C L7
. o )

[

Rebqri prepared for the National Institute of Education based on
research supported by funds from the Natiqnal Institute of Education,
U. S. Department of Health, Education, and Welfare. The opinions
expressed in this report do not necessar}ly reflect the position,
pblicyy or the endorsement of the National Insti;ute of Education

(Contract No. NE-C-00-3-0102). : 8

The data used in the example come from a study of teacher mobility
. which was supported in part by the U. S. Office of Education and
later the National Institute of. Education {current contract Rumber '

(NE-C-00-3-0063) at the Stanford Center for Research and

Development ir Teaching. _ e

.. The authors want to thank Victoria Starr for her assiduous typing

- of the uwnuscript.f“

~




List of Tables

Teacher Séparatten for Various Combinations of Ages and
Years of ?eaching Experience ........ Ceesseseenas =

Trends in Teacher Transfer by Age of Teacher, Adjusted
for Other Teacher CharacteristicCS..cccieeerrcescccsacaanass

Trends .in Teacher Transfer by Years of Teaching
Experience (Salary Step), Adjusted for other Teacher
CharacteriStiCS. eeueeeeeesesocsssosesessoneansonansanness

Trends in Teacher Transfer by Length of Service of
Teacher, Adjusted for Other Teacher Characteristics......

Trends in Teacher Transfer by Professional Educatinn
of Teacher (Salary Class), Adjusted for Other
Teacher Characteristics........... Seessesisacesenseeaneas

Trends in Teacher Transfer by Dearee Held, Adjusted:
for Other Teacher CharacteristicS.. . cceeeeverccncossasens

Trends in Teacher Transfer by Sex of Teacher, Adjusted

for Other Teacher Characteristics.....oeeee.. eeeenceons .
Results of School-level Regression AnalyseS.e.ccceucens S
5. .




List of Figures

Adjusted and Unadjusted Transfer Rates for
Teacher Age...civieeesnnseensacscas tecesans cesirneenoaas

Adjus ted and Unad}usted Transfer Rates for
Length of Service in the District. .......ccnvuannn. veese

Adju;ted and Ugﬁdjusted Transfer Rates fo;
Profess ional Education of Teachers (Salary Class).......

Conceptual Submodel for the lmpact of School and

- Teacher Characteristics on Teacher Mobility

{School Level)..... e eeeesennascaannnsanns ireeees vesenes

Path Diagram Relating Specific School and Teacher
Characteristics to Teacher Transfer
(1969/70 - 1971/72)_' ........... teetesesnnsseen e ceessasees

F)

3

42

~%



A primary problem in studies of socialization is to discover
.the impact of events in the chflq's environment and interactions
with other persons on the develop@ent of iatér characteristics.
Two of the major methodologies for inv;stigafing,the impgcts of
these occurrences have been the longitudinal study and the cross-
sect{onal ret}ospective study. In the first, longitudinal infor-
mation is collected on usually a small number of children over an
extensve period of time. These time periods may Rast ffom a few
moﬁths‘to even forty years’a§ in the Classic Q;Qmple of Terman's ’
% Study of Gifted Children Pden, 1968) or the Berkeley Growth Study
(Biock, 1971), both also teing examples of studies involving a
large number of children. The measuremenfri;tervals u%ually vary
from daily and weekly‘to ten year gaps, the close. spacing being
chosen for the first months of,infancy. Sometimes’ the spacing of
the observations on: the ;hildren‘is coordinéted with thg‘anticipated
., -rates of change or growth of the developing characteristics. In
addition, information is sometimes collected on the general character-
istics of the famtly (mostly the mother) and attempts are made to re-
late these variables to the chlld's "growth along lmpprtant dumensupns.
The other type‘of study is what might be called the cross-sectional
retrospective study. In this typé of study chi;dren are measured with
respect to their characteristlcé‘at one pojnt in ‘time and the parents
are questionéd about their general child rearing pga;tice and atti-

tudes, hopefully reflecting their treatment of the child during the

time period prior to the measurement.




. o -2 -

In a.longitudinal!sgudy, ;e typically have a broad variety SfJ
characteristics at each point in time (resu!iing in multiple initial
and fina) sets of characteristics) and some measurement on intervenfng
-events. On the other hand, in the retrospective cross-sectional study

y

_we have data at one point in time and difque information relevant to
eLents preceding that point. Conceptually, we have'three general sets
uof varl#bles: The child's initial characteristics, the !n&ervening
events, and the resultfng characteristics. Any longitudinal model for
. the socialization process must then include these components.
longitudinal models have long been seen as tools for maging morﬁa
success ful inferencés about deveiopmental-and educational processes
when experimentation has been impossible or extraordinarily difficult
to vaildfy implement. Ac a consequénce, the production of models for
fsuéﬁ data and'mqre general data-analytic techniques has been.an impor-
tant area of psychometric‘and s;;t!§tical rese;rcH. 't is very imbor-
tant that the models ahdgprocedures genérated by such research have .
two characteristics. One is that they ‘should yield information.which
{s directly relevant to the substantive -issues which an empirical in-
vestig#tof is addressing; Thc.second-ié tha; such models and prccedures
should éharacterii; data seté in an accurate way, that is to say, they |
shou}d nof—be based, In Importanf ways, én assumptions which bare little
resemblance to empirical reality. ' |
5
‘An important test of thk relevance of the models to empirical in-
»

s vestigation is given by épp!ications of such modeis to real data sets

generated by substantive empirical investigations. The reason that

-

)
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this is-an important test is because there is very’little discuésion
of the issues of qugl appropriatenessc{n either the statistical
literaturé or the substantive literature ;o which the models are
applied. .

This feport will describe and exemplifyla-ne; mode 1 }or'the._;
analysis of longitudingl data. The egqmplificatidn provides a first
test of thg model's utility. .. |

The model has two ph;racteristics which wi}l;channeitits\use and
contro! the infarences based upon it. In the first place, it t; a
model for the analysis of guaiitative'longitudjq?l data. Tﬁag is:
all of the_”variables“~or construbtsrwhich are operationalized for in-
clusion in the model are in the form]of category systemsvrather than
continuously scaled measurements. Models for qualitative data arve
’importagt fo;vthe study of the eariy socializagion process’because the
wide variety of psyéhologfcél iﬁstruments producing quantitatively
scaled measurements: for children of school age is not found for

earlier years.

- A second characteristic of the model is that iﬁ is defined

hierarchically. There are two distinct levels for data definition
and Inferential locus. The'indivfdual within the inétitution.defines

one level of the hierarchy and the institution another. The ‘hier-

archical structure of .the model is extremely useful for the study of )

socialization and 'chance within institutional séttings. "When suclal-

K

" fzation occurs within institutions, .the policies and characteristics,’,,,
- of those institutions influence the important events in the child's

S
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-Tnstitutional life. Consequently, a full paradigm for institutional

. e
socialization must include initial characteristics of the individuals

within the instltutfon, subsequent characteristics of -those ihdividuals,

and characteristics of the fnstitution which are likely to condition and

t

—

inflnence socialfzing eiperienees._ Also, if we are {ntereSted‘in in-
ssitutional -change, we nust’as wel!‘incorporage‘instituqional.charae-
teristics at more.than one time point. ) |
Characteristics of each leveW of the hierarchy at the several

points in time are the longitudinal basis of the modei. Since both
kinds of characteristics at early poinrs in time may influence those.
eharacteristics‘St later time p3ints, both levels of the model serve as
foci for Inference. Nursery schools and daf care centers are impogtanE

examples of socializing |nstitutions to which these models apply.

Prevuous work in connection with tnis project has also beeh con-
' \

cerned with qualitative or categorical data. Murray (1971) formulated.

a serias of statisfical'models.for_;ne analysis of qualitative data
with cfassification~ecror§:.Althoughvsone of those models were long-
itudinal, they did not apply to data definedgat more than one-;evel in
a hierarchy nor do they provide an adequate basis for inferenees-wi;hin
the contexr of such hiererch}cally structured date.

The models dsscussed here are dastlnct in two ways from the

'”"—" - /

earlier ones. They do not incorporate classcfccatcon errors while they

do incorporate hiererchical data structures,-expficitly. 1t is a hodu!e

. of @ larger model whfch is intended to allow the disentang!ement of the

‘affects of institutions such as schools from'those of family and prior
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.characteristics of the children themselves on later characteristics.

~

Eventually, we plan that our generaPmodels will incorporate sources

of dnstortnon, such as classification error. More research will have
L - - |
to be done, however, before this is possibie for hierarchjcal data

structures. In the data set which we have chosen to exemplify the

mode] and the method this omission is not serious. Most of the vari-

ables in our example have few such errors. Whén the model is even- .

tually applied to psychological variables measured at early stages of
- . i ) '~
development, thorough attentionwill have to be given to measure-

ment error.

The major problem in‘understanding the processes'which produ&e

systematto and substantively ;nterestnng changes in lndlv1duals and

.
~

in the |nstitJtions wnthun which tbey act is not “the me;surement of
. ,change“ but the attrnbutlon of change to specifnc“sources. "We aré not
interested in knowing héw much an _ individual. or institution changes

unless it helps'us understand why changes occur. We ask: To what
e 't “.!'

sources can we attrn%ute change? 0nly such anéIyses of processes lead

< . to assessments of the consequences‘;#Lchgnge in the structure of in-

-

- 7stitutlons and the treatment of individuals.

-.The conceptua! distinctions among different kinds of change and

.

dlfferent components o? the general model will be tllustrated in- the

—_ - = -

context of the teacher moblllty process snnce the data chosep for
illustration of the model come from.a study of thlS process

s \

(Harnischfeger, 1973a, b, ¢, d)': . \

. s
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° model and thusnges an emplrncal test of the model ‘s utility.

base with the ﬁollow‘ng characterqatlcs.

specific varlables),‘and . . N

ln the following SQCtIOﬂS of this report we' wall in turn discdas

the dlstlnctuon between structuraf ‘and compositlonal ‘change’
within, instltutaons, :

U AR

the inferential. confusqon surrounding the mutual confoundnng of
indlvidual qharacterlstacs and theer later consequences ;

- . '

a Speclflcatlon of s simple addutive model allowing dlsentangle:a&
ment of the confoundnng, : v .

AL
..

rry

-the nllustratlon and appllcatuon of a ‘model to’ data cbaracter|z1ng,;

the mobalnty process of teachers in elementa'y schools,

P -

the additicnh of a new model cSmponent . lncorporatlng the con- .
Sequences of lnstltutlonal as well. as lndlwndual characterlstlcs;'

the implications of . the complete model for the dastlnctaon between.
individual-level and jnstitutional-level iffluences (this allows
the .incorporation.sf the above mentioned Compositional- versus-'
structural- change distinction and the assessment of direct versus
indirect--mediated through other varlables--lnfluences “of v

N (

the " |llustrat|on and appllcatlon of the model to data character-
fzing institutional influences on the previously analyzed teacher .
mobility process which allows the full |mplementat|oh of the

. -

,We will be dedling agalnst the background of a process and a_data

Ly

A . . .
&[-v‘ L. .. -

-Individual teachels teach in specific schools’for one or more.
years. At the endo¥ a particular ‘year -they may either remain
in that school, transfer _to another sc¢hool, take a leave of
absenée, or terminate thé&ir employment Thus 'over a period of
time, teachers flow from school to school within the system and
outside it. Mobility rates for the-district as a wholé or a
particular school are defined as the proportion of -teachers

teachimg in a particular'year who, in a subsequent yearial} nnto ’

,one of the mobility categorles *The conceptial stancé taken
-toward‘fhts process- is that the-likelihood of these mobi I'i ty
events is influenced by (1) a teacher's personal charactéristics,
(2) characteristics of the school in which she teaches, and (3) .
policies of the dlstrict which djrectly facilitate or impede her
mobilily. The basic data which efiter our model .include charac-
'terlstlcs of teachers, characterlstlcs of schools, and. the loca-
tion, léave status, and employment Status of each teacher. All"
of 'these are avaulablé for several successive years.

R . «
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-
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|ﬂ'the separation rates in the sense that a partlcuiar klnu of “teacher e

»o]der ores in any year, and if the proportion of younger'&eachers in C'f o

.

1. Structural 'Versus Compositlonai Change S =l - .,

S . L .

- Since aqur mqplilty data are avaniabie for several consecutlve N v
years, [the Tates were Calcylated for different time intervals = .
(Harnischfeger, 1973 b and d) There'was no apparent cthange - ’ S ”,

; over the total perudﬁ in.rates of leave of absenéé and between- - A
- school ‘transfer. However, very straong evidence was found for a T . N
‘decrease in drop-out for newly hired teachers. For the:total '

. population of (teachers the peréentage terminating emplayment IR o
also tended. to drop, although the trend was not as dramatlc ‘ T '
as. that for newly hired teaclers. =~ - ) e e T e

4
———

" The drops in separation fates are not unambiguousiy interpretabie,,,

hsypver. The question is whether decreases are reaiiy due to changes . ";\;;

- & N L3

is now less prone to termanate‘empioyment than eariier- o whether the
N :

apparent change is due to the ﬁact that in iater years iess drop-out

prone’ teachers composed a Jarger proportion bf those.empioyed n the T

dlstrlct, o F ;', . c "'-,'. ;;_f o
i . .,‘ ;“ ’ .. . - : : .
1f, for exampie-\younger téachers are more prone to sgparsie than -

< . : -
‘ . \/\ - . e, e C '3

~ : ,.—.:... o -a

the d|str|ct increases over,zf’e, then the average separation rate et

[4 ~

. for aii teachers in tﬁe distrlct will? increase, even thodgh the -_4

in the rates’for partucuiar Subgrogps of teachers. ThlS kind o£ pro

’ “ - . .
separation rates for younger and oider teachers, separateiy, do;not . o ‘,L

. t
change. _Or, |f the percentage of teachers reachung ret:rement age idﬁ

° A3 .

creases, then thls fact wquld also augment,separation wnthout a change ,’ - S

. e vt

i ) :
A ¥
cess, when it ié\responsibie for changes ln overaii rates, may be . oy

ter#ed compos:tuonai in that oniy~the proportlon é% different kinds' T,
! s . . - ’\’

of teachers in the d|str|ct has changed. RS R o -
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"Another kind of change which would result In mbdlflcationS“in
these rates, might be termed structural. This kind of change ‘occurs

" when the raté for any given group of teachers itself cﬁenges: That

is, when changes in the overall mobility rates would have occurred

even-if there had been no change in the comgos!tidn of the district's

\,

teacher population. ‘ ] N , .

1f, for example, young teachers tend less'fq drop-out or if
1 3 . - »
older teachers tend to retire earlier, then this would cause a change
in separation rates independent of compositional changes in the teacher

population. . (/”
¢ - ' ' .

-,

2. Causal Confusiéns: Some MetGOdblogj?al Issue

There are multipie influences on-teacher mobility. Some of them
'are‘characterist!cs of the‘society}.the district, the school, the com-
munlty; and the pupiis. Others are personal characteristics of teachers--
permanent ones such as sex, progressively'changing énes such as ége, and
mpdifl;ble 5nes such as level of pfbfessional‘educatlon° The influences
of these manifold effects are diffléult to disénf#ngle. Some go masquer-
ading as otheré and all are !nterrelated in a complex heg&ork_which makes
it difficult to decide what factors ére responsible for which.effects.
A Fur example, when a twenty-nine-year-old teacher with five yeérs
of service in‘the district and a Bachelor;s degree takes a lesve of ab-
sence, which of }hése characteristics c;n be assigned responsibilify
for the leave? C CT

Disentangling these influences is possible but difficult. To

Illustrate the difficulty, teachers with Bachelor's degrees on the .

;

.;)
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average, are younger than those with Master's. Younger teachers gen-

er;))y have_Teés teaching experience than older ones. In a group we
« may find two teachers of the Saﬁcrége with differing degrees. If we
find. a large enough number in each degree-;aiegory,nwe may compare
mobility rates and assessthe.impaCt of degree indepeﬂdent of age. Wef.
may also find a group of teachers with the same duration of service "
in a district and subeVide them intp various age groups. The dis-
ctepancies in the mobility rates for these categories can be attributed
to age independent og service. l; should be obvious f?om our examp les
‘\"_that with enough individuais of sufficiently varying chéracterT;tlcs.
It is possible to at least partially disentangle these influences.
The key-considerat{on in interpreting group-differences iﬁ rates, re-
, lating fo a single individual characteristic, 15 to take ihto account
that such groups may also vary in éther individual characterisfics.
The crucial ques;ions concern the ;eparate effects of teacﬁer
- 0 . charaé???istics. such as sex, age, and teaching experience. Are_young,
inexperienced, female teachers mobile, because thy ;re young, beczause
they aré?¥emale. or because-each of these charaééé}istics contributes
Independeﬁtly to teacher mobi!ityf |f—the latter is -true, tﬁen young,
.’{inexperienéed, male teachers should h;;; an only sdightly smaller
mobility sate. Oider, inekperienced ;nd yound experienced female
teachers shoul’ also have only slightly di5crépant_rates., If, on - the
other hand, the major factor in the mobility of these young, inex-
perienced femalés. is their youth, then we would expect rather large

differences between the mobility rates for these teachers and those

\\

~
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.of older teachers regardless of their sex, or experience. Thgse vary- 4&%6

ing patterns of causality, each of which results in high mobility rates
for our "highirisk“ teachers, have quite different implications.

An example illustrating the confounding seems necessary In "
the data to be reported more extensively below, there is a
relatively high relatlonshlp between teacher-age and years

of teaching experience in the 1969/70 school year (Table 1).
In fact, there are no teachers older than fifty-three with
less than two years of teaching experience and none with

more- than nine years of experience who are under thirty.

Tabke 1 Teacher Scparation for Vanous Combitations . _
of Ages and Yeats of Teaching Expericnce £

Yoars o4 Téacking Experience
LT 2108 10 & mare Toul
Separation Tows Numbcy  ‘Separation « ’ Total Nurmber squ-h-" ToulNumber & panti Tota! Numb
Axe Rate of Teachpers Rate of Teachers Rate of Teachens Rate of Tenchers
‘B %3 ne 189 . ass - e nr - m
3033 167 n e . ? 10 0 e | 0m
ge6s - 0 . 308 - 2% 250 56 263 F}) .
Total 7.4 12¢ T 1e1 Py 102 157 154 m
Prodicted ® . )
Towal 204 1A 150 _ .

T e

Teacher separation rates show an expectable pattern with age:
Teachers under thirty have a high separation rate regardless

of their teaching experience; those between thirty and fifty-
three are distinguished by a low rate, and older teachers have

a high separation rate due to retirement. The patiern for

years of teaching experience is one of continual lowering of
separation rates. °

However, a distortion of the total pattern for experience is
obvious (Table 1, row iabeled '""Total'). To illustrate: For
teachers under thlrty the discrepancy between beginning

teachers (0-1) and more experienced (2-9) is 7.4 percent;

.for teachers between thirty and fifty-three the same discrepancy.
is 6.3 percent. The discrepancy in the total rates of separa-
tIOn, however, is 10.7 percent--!arger than each of the age- .
specific ones. This bias is clearly due to the fact that most
(over 90%) of the beginning teachers (0-1) are in the youngest

~

LI
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2ge group, while of the more experienced ones {2-9), most
(57%) are betwean thirty and fifty-three years old. This
implies that the discrepancy in total separation rates for

- these two experience-groups includes effects of age as weil
‘as teaching experience. In this case the effects of age and
experience are in the same direction so the results are
cumulative. ° :

On the other hand, if we compare the separation rates for
the most experienced teachers with those who have between
two and nine years of teaching experience, we find that, for
the total population, the discrepancy is 4.5 percent,
whereas, the dis~repancies are 8.4 and 5.8 percent for
teachers between thirty and fifty-three and older ones, re- "
_spectively. We can again see why this is the case. Ffor
teachers with-between two and nine years of teaching ex-
perience only five percent are in the oldest age group where-
as for the most experienced thirty-six percent are in that
group. Since the separation rate is highest for the oldest
group, this raises the average separation rate for the most
experienced group teyond the actual effect of experience.
In this case, the ‘effect of age and that of experience are
In opposite directions thus forcing the separation rate dif-
ference between the two groups to seem small.

We can quantify the extent of this bias by projecting the
apparent separation rates for each of the experience groups
.as if they were solely due to differences between age groups.
‘The next-to-last column in the table reports the average
separation rates for each age group. We may form a weighted
average of these rates based on the cell frequencies for each
experience leve] and thus predict what the separation rate
would be fcr each such level if all differences were solely
due to age effects. The last row in the table reports the
predicted rates for each of the age categories based on this
presumption. For example, the weighted average for the first
experience category #€ [(114)(21.7) + (12)(8.4)})/126 = 20.4%.
We expect, due to the age effect and the positive relation
between age and experience, a six-point difference between
the first two experience categories. The total separation
rates, without adjustment, may be extremely misleading
indices of the effects of certain teacher characteristics.

This problem of bias requires a solution. We are in need of a
method of adjustment or correction which will éccurately reflect.
i di fferences inrmobilfty rates between types of teachers (g.g..older

or younger) when other teacher characteristics (e.g.,experieﬁce. sex)
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are dentical'for each type compared. Such an- adjustment can onlY bé
aéﬁfiplished if we ha:sggn unambiguous conception of the relations be-
tween teacher chafacferi;ti&s and teadﬁer mobility. More concretely,
for the analysis we must posit a statistical model which accurately
reflects these relations.
3. An Additive Model for Individual-Level Qualitative Data

-

a the model we have formulated, the observed mobility rate for a given

"

type of teacher {e.g., a young, inexperienced female) is the sum of

-

separate effects for each of the chacacteristics defining the teacher

. type (i.e., age, experience, sex).

3

~ For our model we created categories for each of six teacher-

. characteristic variables. The final categorization -of variables -
was based on a series of preliminary tabulations exploring the
relations of more refined categories to teacher mobility. Levels
were grouped according to similarities in mobility rates. The

*  categories created for each variable were mutually exclusive and
exhaustive. For age, degree held, sex, years of teaching experience
(salary step), professional ‘education (salary class), and length of
service in the district, there were 5, 2, 2, 6, 5, and 8 categornes,
respectively. - The deflnitnons of the categories are ‘given in the .
labels of subsequent tables. Years of teaching experience was de-
fined as the salary-step number miaus one. - The salary-class cate-

gories range from A.B. to A.B. with 60 semester graduate units
‘(Harmischfeger, 1973, b, p. 16). The teacher mobility .concept
was divided into four categornes separation, leave of absence,
transfer, and stay. A teacher was defined as a classroom teacher
teaching in an elementary school at least half-time "during the
base year of the mobility comparison. The mobility categories
were defined according to the -teacher's status in the terminal
year of the comparlson. The status for separatlon is: teacher
absence ‘is: teacher is employed in the ‘district but is not
teaching. The status for transfer is: teacher is teaching in
the district but in a differenct school. The status for stay
is: teacher is teaching in the same schoo! during the terminal
as in the base year.

For the model, each of the above categorles was coded as a dlchot-
omous variable: equal to ''1' when the teacher was in that
category and “O“ when she was not. -

.Since in each mutually exclusive and exhaustive category system

the dichotomous variable for the final category is equal to one
minus the sum of the dichotomous variables for the other categories,
it is redundant. The redundant variables were omitted from model
specification. .Consequently three models were formulated:
separation, leave of abs=nce, and-transfer. ‘

Frv e TN
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- In each of our models, the particular dichotomous variable to be
e explaaned was conceived as the sum of a constant term and the several

products of the dichotomous variables and effect coefficients for each

of the teacher-characteristic categories. In symbolic terms:

. ' n
Y =a+ .=|B x. + e

where y represents the outcome, the - Xe the indivjdual charaétenis-

tic .variables, n the number of such variables, a the constant term,

the BI the effect-coefficients, and € a discrepancy\or error.

!

For example, the-difference in expected mobility.rate between
an'old, experienced female teacker and an ¢old experienced male teacher
is solely due to the expecteq effect of sex.

Such a model simulates reality in a way that the obsenved differ-
ences in compesition‘of specific groups are ref!ected in the expected
mobi[ity rates. !f male teachers, on the average, are oleer, and have

”nore”teaching experience than femaies, the.difference in expected mobility
rates between thege groups will refleet the effects of age and teaching
experiences as well as that of sex. So, the mode | distinguiéhes between
the effect of a s?ngie_Individual characteristic--female--and the“expected
rate for a c9ﬁ@£e}ergfeup of individuals--females--which in an actual' in-

“

stitutional se}ifng has a specific\disiribution of other individual

v . L]

L4

charag}ertstlcs.

<

1f'we are able to determine the effect of _a single characteristic

e ———

independent of others, then~we will have solved the problem of bias.

The adjustment process then consists of separately estimatlng the

kY

addi tive “effects“ of each’ characterlstlc.
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Models are approximations--hopefully useful--to reality. 'Our
particular'model allows us to "average'' the differences between groups
over a large variety of equated distributions of characteristics.

With }espect to two groups, e.g., males and ferales, Qe, inleffect,
average the differences in rates for other combinations of character-
istics, e.g., -inexperienced young teachers, inexperienczd old teachers,
expérienqu young teachers, and experienced old teachers. This gives
us an "éverage effect" for oﬁ? characterisfic wﬁen other characteris- -

‘tics are identical. The estimation of these effects allows us to pro-

“‘ject mobility rates for particular types of individuals with any

specific distribution of characteristics. These we caTT‘Eajﬁstgd rates.

The coefficients in the model specificd above are the effects to.

» -

be estimated. The estimation waé accomplished by subjecting our data
"to ordinary regression analysis using this model. The estimated co-
efficipnfs resﬁlting from the analysis formed the basis for all
;ubsequenf calculations. )

Adjusted mobility rates are derived from the estimated effects
and a particular set of equated characteristl;;. In all cases fhe
ch;racteristids selected for ;quation were those of the "average
teacher', .

Each coefficient in the regression analysis is interpretable as
“an effeet corresponding to .the difference iﬁ mobilit? between the cat-
egory Correspondihg to the omitted variable in its set. Consequently,

the adjusted rate for a pérticular'caﬁegory was céﬁpﬁted by adding a

constant value to each of the coefficients of the variables in a-

’s \ .

.

o b e
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psrticular set. The coefficient value assigned to the missing variable
wad zero. The constant was cﬁosea'sb that,jhé'meéﬁ adjusted mobflity
~ rate for the total populaiion.equaleﬁ the appropriate value. The appro-
priate value in any specific case was the adjusted total moB}li;y rates
4prbducéd using the results of the regression analyses accordfng’to
the following rationale.
The basic principle in comparing teacher mobility rates in different
periods is to separate th; differences-into thﬁse‘attr!butable to changes .

in the composition of the district's teacher population, on the one hand,

and those due to structural chenges in the district, on the other.

d . .
We may_accomplish this differentiation by predicting the mobility

rates in each of the intervals as if their composition was that af the
initial year. The differences among these sets of predicted values are —

- .

due to structual changes in the district, since they are bjased on a

single composition of the teacher population. .The discrepancies be-'

tween these predicted values and the actual values reflect compositional

discrepancies among teacher populations in the differenct years. -

Y

.

We may produce the values, adjusted for compositfon, by applying

the regression weights in the population to be adjusted to the means . = . -

" of the variables in the c-iterion population. The constant term plus .

the sum of products of the means and the coefficients will produce the -

adjus ted nean for thg.outdome variable. This is a direct standgrdiza-v

tion procedure (Wiley, 1973). - ‘ ' ; .

[
-
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4. An lllustration of £he Model

As we explained in'the'last section, it is diffiéﬁlt to unambig-,

uously interpref the observed relation‘between a characteristic and a
: ¢ -

potential consequence, when t@e particular characteristic and others
are interrelated. Such interre}ations force us to adjust. The stronger
thebrelqtionship between_two.character!stics, the morelindispensable the
adjustment and, in general, thé Qfea&er the degree of adjustment. Con-
' sequently, it is important to assess these interrelations in ordér to
unaefstand the various causes of an adjustment and their relative imip=

pact; This upderstanding;is.a pféreqdisite for sensitve and detailed

interpretation of the adjusted effects. It'is lmpossibié to judge the

validity of an adjustment if one does not undertand the reasons for its -
occurence.
The teacher characteristics which we are assessing in this
report are indeed highly related. There is a direct, aimost
- definiticnal, relation of age to each of the other teacher
characteristics we have considered, except sex. It is, for '
‘example, impossible to acquire-teaching experience or the
closely related quantity, years, of service in the district,
without aging. An examination of the teachers' average ages
for. the various years-of-teaching-experience categories re-
veals a steady increase from an average teacher-age of
twenty-eight for beginning teachers to an average of forty-
nine years  for teachers with ten or more years of teaching
\‘ ekperience. The same pattern exists for ''length of service'.
The mean age increases from twenty-nine years for no prior
service to fifty-five years for twenty or more years of ser-

~
\\yice in the district. A similar picture is also reflected in .

the relation of age to professional educatien where the medn
-age tncreases from thirty-one to forty-three years from the
lowest- the highest level. A closely related variable is
'"degree held''. Teachers with Master's degrees average forty-
one years while those with Bachelor's degrees are typically
five years younger. Both relations are expected since more
- education requires.more time.

!\
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. . Even males and.females have dramatically different age dis-
tributions. Almost forty percent of the females are under "
thirty while only a little more than twenty percent of the
males fall in this age category. Howeyer, the age-means for
males and females are almost the same because of balancing
discrepancies in the age distributions. For example, eleven
percent of the females but no males are over fifty-three.

The closest relation among the variables”7s ~that between- length
of service and teaching experience. We expect this because
the only likely disccepancies between these variables are due
to inter-district transfer and leaves of absence. The dis- ~
tributions of years of service for males and females are

" similar to those of age. Finally, there.is a reiation between

" sex of teacher and the degrees teachers hold in that thlrty-
seven percent of the male teachers hold Master's degrees
compared to only fourteen percent of the females.

- All of these findings illus;ratevthe pervasive.and forcéfu! inter-
connections among these variables, both conceptually and empirically.
nTheY/Pfg§39§;l§rgem¢ff¢c;; ofﬁvériébleiadjusiment.-,ln our—discussioh-~‘w :
of the detérmfnants of “teacher mobility, interqretatiohs will bé based
oﬁ the adjusted mobiliFy rates of the vérious teacher éharacteristics
for thé:severaf'tlme;periods. The results of the adjustment process
for the.teacher mobility rates were reborted in Harnischfegér.(1973,‘c).
These adjustments are exemplufied here by Tables 2 through 7. These
tables display the results for transfer only and lllustrate the '

. applicatnon of the model. o m". I RN

) .‘ | Age has a qo;;ceable Emﬁaét on te;chér transfer betw
The general paffern hére,’péthvb?forelénd.after.adjystmeﬁtj is a

moderate transfer rate for the yourigest age group, a‘unlforﬁly highér

_transfer rate for teachers between thurty and fcfty—three and a very low

ttransfer rate for the oldest age group (Figure 1, Table 2). The iny-effect

c‘ '
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- of adjustment is to make the discrepancy betwgeh the youngest and the <

middle ‘aged groups much sméller by raising the younger transfer rates

o L 3 “ h .
. . ‘.> . . L4
Figure '] Adjusted and Unadjusted Transfer Rates for Teacher Age . -
L
: 30 =3 . . )
Transfey T . * AccAdjusted
* Rare . . ’ U--Unadjusted

By about three percent and decreasing those of the middle-aged by about
one and one-half percent. .This is probably due t6 the féct that the
transfer rates are infidenced by seniority. The chénge reflects adjust--

‘ment for lengtn of seréicé.‘ This trend, hoWeyer, is only apparfnt for

— - "the 1971772 school year. -Exéept_fpr some fldctuatiop-which cduid'easily
. . . - ‘ t ” . L . -
be random, transfer in otber school yedrs does not systematically differ

L e o /- , o . .

K -v'among'ahy'age_gfdups exéept the last.-
There are ho4ponsistent_trends, either before or after adjustment,
in the transfer rates for amoqqt of teaching expériehce. The rates, for

the three-year time interval, vary from_eieven;to twenty-five percent in
~ ' : v . .

'a_highly irregular pattern after adjustment (Table 3). -
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llkeluhood of transfer (Flgqre 2,

rate is \owest for newly’ hired teachersfgnd higher for those with one -

" year of_servnce, fluctuates-"

The duratlon of employment of‘a teacher strongly :nfluences‘her

- bl — -
L=

] - 2‘.’- » '..'. .v'v . . "‘,._ .

Iable n). Prior td adJustment, the i

achérs with two: to thirteen year:

‘After adJustment,-the:initigluin-

wrease disappdars reflecting no 'systematic tréhd in gransfer rates

v

6 ¢ : T
3 . ‘ o \ Sty
Figure 2 Adiusted and Unadjusted T.zpslc:-i}aiu for Length of Service in the Districs T St
. Wt ‘ .
; - ‘ . IS . - e .
A~ Adjusiid T
Transfe :
~ Rate U+ Unsdjusted . e
Y
A
@" o
- U ] .‘
. 3 . .
Z ° * \
R P | T - *
Y - 10 N 20 Ycars of Scrvice -~
A s TTIEL
ER * A . o
¢ ‘,
thro agh thurteen years of servtce. The subsequent decrease in trans-
L~
fer, however, is not ellmlnated by the adJustment. There are . some“* -
djfferences between t1me-per|pds. However,,the conststent results S

<

’

.dlstrict"for more than‘thirteen yearsl

of teachers with less years of service whlch pOSSlbly reflects the

.are the lower transfen rates for teachers who are employed by the“:;

These rates are half of these

3

T\,«
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fact that after a teacher has been teachiné in a single distric; for‘
more than thirzfen years,>she has likely found a:school with which
she 1s satisfled. - B

Transfér is also substantially jnflueﬁced by the teacher's
level of proféssio;al education, although there is only a small
‘effect of the adjus tment (Figure 3, ?aBIeAS). The transfer rates.
are relatively uniform for teachers with up to fifty-nine semester

)
graduate units beyond the minimum credentials‘iﬁ, 8, €, D) and con-

siderably higher for teachers wi;h at least sixty such units. This
trend is apparent for all time-periods except one (1968/69-1969/70) ,

where no systematic effects are apparent after adjustment. There are

°

'3
-

. Figure '3 Adjusted and Unadjusted Transfer Ratos for Professional

Education of Teachez (Slary Class)
¥

) A

/ U

Transfer
" Rute
“20-
- v
. A Acs Adjustal
. U Unadjuted
A c ] : E  Professional
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two distinct interpretations of these results: (1) Since promotion

is categorized with transfer in these data, it may reflect the greater

Promotion rate for the highest level of professional education; (2) the

pPattern may also reflect a preference in district pclicy allowing more

freedom of transfer to those teachers who have sought to Improve

themselves with addi tional professional education.

There is a difference in the amount of transfer between teachers

with Master's and Bachelor's degrees (Table 6). Unadjusted transfer

ratg

“are higher for those with Maéte;'s degrees.

After adjustment,‘

“their rates are lower, Recalling that’ transfer rates are higher for

th ~midd)e-aged teacher groups, we can see the explanation. As holders

of Master's degrees tend to be in these agé groups, while holders. of

Bachelor's degrees are younger, this makes it appear, before adjust-
. .

ment% that the teachers with Master‘§ degrees have higher.transfer ¢

¢ - s
rates, Actually, however, sfter adjustment, these teachers are
rea!lk

B N A - o
Mmore stable in thejr school affiliations than those with
| .

Bachefor's degreec.

his‘explanatﬁbn holds only for&a longer (three-year) time-perlod_

For shorter ;ime-periods, adjusted rates are higher for Master's fhan, '

for Bachelor's, degree holders.

'] .
the three-yearlpefiod even though theijr likelih

! . >
between adjacent school yYears. Consequent!y,‘hekexpect more
| ‘ ' . :

’
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short-term stability from teachers with Bachelor's degrees and more
" long-term stabjlity from’teécheré with a Master's degr;e. There is
a systematic and consi;tent difference in. the amount of transfer
bgtween maie ;nd female teachers (Teble 7). Before adjustment the
transfer rate for males is almost fouf percent higher than that for
females. However, after adjustment the transfer rate for“femaies is
over twd percent higher than that for males. This reflects the fact
that many more male than female teachers in the district are ;ver
thirty and that they also ha;e. on the average, higher degrees as well
as more teaching experience. The»&alué difference between  the rates
qu nwie and female teachers ‘is, however, minor after adjustment.

In summary, the‘patfern of influence of teacher charattgristics
on transfer between schools is varied. Lengfh of service in the dfs-
trict has the lérgest effect. This indicates that seﬁiority plays
the major role in inner-district transfers. lf is followed by teacher
age.aqd professional education in size of effect. Sex of teacher and
degrees teachers hoid, ﬁ;ve small but uniform influences. %eachiﬁg

. experience, fn&ependent of seniority, has no consistent impact on
teacher transéer.

Thevlmpértant result is that different types of teachers leave

_schéols ét different rates, independent'of the characteristics - of the
school at which they teach. By not considering this result, the
“basic findin§ of school to school variation in mobility-would tempt
us to directly attribute this variation-to differences in the |
characteristics of schools. The difference in teacher drop-out.se-

tween low-incdme and middle-class schools would. then be attributed
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either change these compositions {e.g., vie busing) or change the

- 2 -
¥-0 . 9
to differences in socio-economic status of the schools' student

bodies.

s -

" What is not taken into account in such common aétributions‘is
that schools not only differ in such characteristics but also in the_
compositions of their teaching staffs. Thus, since different kinds
of teachers leave with different frequencies; it Is problematic
whether differences among schools’ can be directly attributed to
diéferenées in general scﬁool characteristics or to differences in
teaching-staff compositions. |

In general, we do expect variations in teacher'mobility among
schocls which are not direct consequences of general school charac-
teristics. More cdncretely, it is commonly asserted that low-
income, " low socio-economic-status schools have larger‘broportions of
young and inexperienced teachers. :lf this is true, then the hiéher
mobility rates in these schools could be due to either (1) differences R
in pupil population serVed‘and consequent differences in échool,atmos;
phere--which might discourage a teacher by making her'ngl insecure

Ll .

and inefficient--or (2) the fact that the'feathiné staffs allocated

to these schools are composed of more young, beginning, mobility-

prone teachers.

If the differences in mobility are more directly due to differ=

ences in the socio-edonomi; composition of the student body served,

then policy actions taken to increase teaching-staff stability must °

atmosphere of the school directly. |If variations in mobility are

.

1
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'diréctly due to differences in the mobility propensities of certain
types of teachers, fhen policy actiods might well change the school
assignment and transfer regulations of the district. Qur analysis of -
mobility variations among schools must?refieCt the extent toiwhich
these differences flow from either the kjnds of teachers assigned to
the séhools or from direct influences of t&e characteristics of such

schools on the mobility process.

5. The Model at the Institutional Level

A élmple modelﬁ(Figure k) depicts our conception of these two
distinct processes influencing teacher mobiifty. We consider three
components of the model,  school characteristlcs, teaching-staff
composition (distribution of teacher characteristics), and teacher
mobility. The arrow.labeled A links the types of teacher assigned

to a partléular school with the extent of teacher mobility in that
school. This linkage symbolized the relations between a school's
teaching-staff characteristics and its hob[lity._ The earllér model
may/be_thought of as fully articulating link A for.individual
teachers. Here we will use those results to charactérizé the school
-Ilnkagé by estimating a staff-composition mobility-p[opensity for eéch
school. This wiil be accdmplish§d by “aver;glng“ the expecte&'mbbil-
Ity rates for-the particular teachers in eaéh school. This process V

will be described fn more detail below.

- wy, -
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Figure 4, Conceptual Submodel for the Impact of School and Teacher
Characteristics on Teacher Mobility (School Level)

School Characteristics H

\l,n
Distributions of Tcacher Characteristics ‘ -—ﬁA

Teacher Mobility

The majbr purpose here is to distinguish effects on mobility via
Iihkage A from,those causcdlthrough linkage C, 'which symbolizes
the direct impact of school charact?ristics on téacher mobility. This
task }5 iﬁpeded by the existence of link B which‘stands'for the fact
that schools with different Shara;teristics are allocated different
types pf teachers. For'exaﬁple; schools with large nuﬁbers éf'pupils '
from ethnic minority.grdups may receive more teachers from these groups
;hén schools With‘predominaﬁtly whi;é\@iddle'class ﬁupils‘ kfhe bro—
cesses represeﬁted by the link B8 resu}t\in quite‘differ?ng.teaching—‘ .
staff éompésitions in different schoo]s. if~these'comp05itional di f-
ferences Systematically result in differences fh teacher mobility,

and this is not taken into account, such'differenééq may masquefade

as direct effects of school characteristics.
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We will attempt to describe both (1) the relations between school

"characteristics and the kinds of teachers assigned to~schools--a re-

source cllocation problem--and (2) the direct relations between school
characteristics and teacher mobility. A detailed description of the

'school;characteristics which we use--in our modei:may:be;found-hr—:f~

Harnischfeger (1973, d). ~

In our analysis of the effects of personal teacher. characteristics;".,

on teacher mobility. (Section 4), we. expiicitiy defined;srx different

sets of such characteristics which we incorporated into our model of
= .+ the mobility process: 2ge and sex of teacher,years of teaching ex-

perlence, ien§th oh seivice Jnhthe district,ﬁieuel of professibnal».

education, and academic degree held. These variabies were, in our

e

?

iliustration, related .to transfer between schoois.

The determination of the separate effects of single teacher
characteristics was complexified by the fact that these characteristics

are highly interrelated. These interrelations effect'confounded or
, :

spurious estimates of the potency of I vidual teacher characteristlcs

©

when they are not considered in the assessment of the influences of in-

dividual such characteristics. Ve described the effects of teacher
] ’ '

characteristics without the confounding infiuences'of.related'variables;

estlmates were adJusted on the basls of an anlyticai model for the mob—
ility process. : Both adJusted and unadJusted effects of individual |
characteristics were presented.

" The procedures used in conJunction with the anaiytic mode | ailow

a sin\iation of the mobtilty process. We can predict a teacher's

. i )
- I “\_."‘ [ —— e e e Lo - PR &
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mobility on ‘the basis of her personal characteristics. This estimated

.. . probability expresses the likelihood that a-teacher, within a speci=-

fied time beribd, will take a leave of absence, transfer to another
.vschool, terminate émployemeat, or stay Whére_shé is.. These predictions
can be man«fof each teacﬁeé in each school in-fﬁe district. .we;thuﬁ |
-ﬁay oStaln a set‘ofijiji;ually predicted mobilify prqpensitiés’for
. »§very school. The school éVerage of these is an index of tﬁe likeli-
- hood- that'a 'typical teéchér in a particular school will leave in-a

specified time period. This may be inte;preted as the expected pro- & -

- 3

" portion of ‘teachers taking leaves of absence, transferring, terminating

" employment, or 'staying .in a school, i.e., the éxpected'mobility ’pfo*

pensities of a school. These ﬁropensity values reflect differences

in the compositions of the schools' teaching staffs. They reflect,

. - however, oﬁly those differences among teachers which are releVaqt to,
that is, affect teacher mobility.

These propensities are, of course, determined on the»Jaéis of
’ ’ . i ,_.»u-.»“

" actual ;eachér mobility. We, therefore, calculate the schools'

.actual mobjlity rates, i.e., the proportions of teachers in a'speci-'
fied period'whovgg_take leaves of absence, who do transfer to another
schootl', who gg'terminéte employment, and who gg_ stay at a ;gpecific .

school. These rates, for a tﬁo*year‘pefiod (1969/7ﬁ'to 1971/72),
VA constitute the éxglicahs of the _institutional-level model, although .

‘we only illustrate it for transfer.

‘h

Our model of the mobility process (Figure 4) postulated the deter-
mination of teacher nbbility-by two factors: 'school characteristics

._and‘teaching?staff compositions. The prédiéted mobility rates-:——-— -

PR . -~
, .
. B :
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. (propensities) summariae the.mohilityrreleyant aspects of the schools’
H staff compositions w{th respect tos age and sex.of teacher, teaching,
T : : w
'experience, length of service in.thé d!strict, academic degree, ‘and
level offprofessfonal education.: Further, the.teaching staffs were
characterlzed by their teachers' racial-ethnic group-membershlpsh
This results in four varuables representing ‘teaching- -staff composition,

three of which are moblllty predictions: leave of‘absence'propensnty,

%

transfer propensuty, and separation propenstty, the fourth sis percent

non-mlnor«ty teachers. t '

'f we had analyzed teacher mobalnty without incorporatlng these

aspects of teaching-staff coﬁposntion, we would have attr!huted a-

part of " the teacher-characterlstlc effect= to the gedhral school char- e
, acterlstics which are rurrelated with them. With our data, however,' )

this mis- attrubutlon would have resulted in only small blases in our

’

estlmates of the lnfluences of school charactertstics on teacher mobl-

<

lity, because correIatlons between the mobility predlctlons for teach-

‘ ing staffs and the characteristtcs of schools are smali. By arcount:ng
" for this relatton we ellmlnate, of course, even the small bias whlch

does xist., The systematlc relations of predicted and actu==l mobi 1i

) rates are, however, ‘also helpful to us. ; They‘umply th%t we «€an 1ncrease3

the prec:ston of our estlmates of the school characterlstlc effects by

]

includlng these proper ities in our assessmentsg‘ The .increase in

)

IBy blas we mean eonsustent under- or over-estimation of a varlable s

effect. This may be -contrasted with imprecisicn, which means in- *
accurate estimation, but wuthout consistency Both contribute to

overall accuracy. S c T
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precision resuf&s.*ecaﬁse the inclusion of additional ekplanatory T

-

'variabies in a regression anaivsis, when they in fiuence the variable

N

. -

to bc expialned reduces the magnitudes of the standard errors ‘of - the * -

* e ‘e

\ e
estimated coefficuents. This reduction occurs because these stanﬂard

X . . . . . . N . N

_.errors are, proportionai to the'squane root of the‘une}piained variante,

\

v

which dumrnishes -as more - infiuences are |nciuded ~To. assessatheln

~ - .

effects of schooi characterlstics on teacher mobility, we must form

. -, . .

‘an anaiytio version of our conceptuai mode] . Thrs'version must spec-

ify reiatlons between actuai mobiiity rates, on the" one hand, and
T A

o e

concrete scheol characteristic and starf-compositnon variabiés,,on-
° <.
theother. N

Since there are tliree basic mobiiity rate5‘- leave of absence, o

—~——_

separation, and transfer, we couid specify three distinct modei~ 2. /1.

For |ilqstration we- have chosen to explicitly specify oni% Eheﬁmodei
\ -
for. transfer as.an addutive, ilnear regression modei which inciudes

school size, percent Spanish surneme pup!ls, and percent free iunch, .

a socno-economxc-student body vndex, as cxpianatory schooi character-

istics. Percent minority teachers and the reievant propensnty measure -

i - * T et

are also'inciuded to -account for drfferences among teaching staﬁgs,' c

o ' . o ——
. - L . . . ) ! LT -

.

. ' mi—
NP . -~ . =y
[

2The rate at whlch teachers tax at a school is compiementary to~~<
mobility.. Consequently, the determinants of leave of absence, -
transfer, and separation are also determunants of stay. This'.
implies ‘that the results of the regréssion analyses for the eh¥ee

e

separate mobijity rates can be summarized to expiaan the stay, — o

rate.- The details of. this process are discussed |n Footnote j

L4 N L

L
.
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..The model may be specified by:.. ‘ . : o

.. . * .
I =a 8"*“2&*’1’1*”2‘2*’33*‘ ’

vhere zi and zi represent the mobility rate (transfer) and its pro-

.*0 -

pensity. respectively; x represents percent non-minority teachers, and
¢ - ’ )

-

the ' z's the three school charatteristics. The Greek letters are co-

- efficients representing the influences of the variables on mobility. The

v

e

.7

e

,EKC.

estimateés of these coefficients will form the basis for vur idterpretations. ‘

fhe three time spans aQailable in our Jata (1969/20-1970/7l,r

c,197Q/7l-]97l/72, and,1969/70-197l[72) together Qith the three aspeéts-

of mobility imply nine distinct regression analyses, the results of

which' are reported in Table 8. The complement of these mobility

rates, the rate at which teachers stay in a particular school, forms
Id .
: R |
a distinct*hpading in the table.3 : /

R . !

-

3Stay rates are equal to one hundred.minus the percentage rates for
leave of absence, transfer. and separation. Since each of the
three ha'ic regressions |ncludes the predicted value, (propensaty)
for that mobility rate, the corresponding reqressaon for stay
would nave included this also. Stay is the complement of mobility.
Consequently, its regression coefficients could hayz been directly
calculated from those of transfer, leave of absende, and separa-
tion, if the explanatory variables in these three/ regressions had
been {dentical. In this case, the coefficients for stay would
_have been the negative of the sum of the three}?oefficients from
the other regressions. .
-Unfortunately, these exp!anatory variables differ among the three
regressions. The propensity measures for transfer, leave of ab-.

. sence,  and separation are different variables. We may proceed,

however, if we assume that the propensity mgasure for a specific
‘mobility summarizes all of the influences on that rate of the tea-

cher characteristics whigh make it up. Thén, we can approximate

" the approprlate coefflcuents using the ab9ve calculation. This <
we dId. v ,

"The standard errors of those coefficnenté can also be approxi-
mated. ‘We can compute what they would have been, if each of the
mobillIty propensities had been separate]y included in the regres-
sion; in place of the stay propensity. ;This was done. The stan-
- dard ‘error values, for stay, in the table are always the largest
of the three computed. ' ‘

j . K
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We found earlier (Sectién 4), that a teacher's seniority in the
district, her age,_ and her prpfes;iona1 education are major deter-
minants of teacher transfer. The teachers with the hiéhest transfer
rates are those between thirty and- fifty-three with high'levels of
p;ofessionél training. From the current analysis, another teacher-
characteristic efféct is apparent. 'Non-minority teachers had con-
siderably higher transfer rates/than_minoiity teachers between 19%9/
’70.andI1970/71. But while non-minority teachers transferred in the -
subsequent periﬁd-at about the same rafe, we found a 1arge fnqrease
in transfer for t;aéhers of miéority g;oupé. This might indicate
that district policig; changed, favoring minority teachers.

E Transfer is stréngly infiuenced by teaching‘enQironments as well
as';he‘characteristics of teachers themselves. The more recent trans-
fer (1976/7Jf197l/72), is influenqe& by school size. Large schools

- seem to have lower transfer rates than small schools. This effect is
consistent with the hypothesis that teachers have an easier t\qf
finding a satiifactory work setting in a larger school. This aavgnt-
age_could,éven have been increased by decreasing elemenfta‘ryvschool~
enrollment which may affect éma!ler, lééé fiexiblefschools more
than large ones.' | - ’

For two schools with similar teaching staffs, the difference in

percentage of teachers transferring, is largely depehdent on the

schools' percentages of Spanish heritage pupils. As this characteris-

tic strongly reflects the socio-economic $tatus of a school's student

body, we can infer that low-income schools suffer from large ‘transfer

rates. This relation is consistently obvious over the whole time

¢ .



period, although it is not precisely determined in 1970/71 to 1971/72,
because of ihe,high correlation between the Spanish surname and free

lunch variables. The .precision decreased so greatly that the effects

of these variables are not really differentiable.h In the earlier
time period, the free lunch variable was oniy'weakly related to
Spanish surname.. This allowed more precise estimation of the in-
fluences of socio-economic status of a student body on transfer
behavior of-teachers. _
Analyzing transfer between 1969/70hand 1971/72, we find that
percent Sp;nish surname pupils has, by far, the largest var;able-'
effect encountered in the study. The difference in transfer rate
between otherwise similar schoolsland teaching staffs, which differ

greatly in their pupil ethnic compositions, can be more than thirty

percent. For example, a school with five percent.Spanish surname

_ﬁupils, but with a typlcal teaching staff, has only a three percent

transfer rate. While, an otherwise similar school with seventy-five
. \ '
percent such pupils, has a thirty-two percent rg:e. These figures

were calculated in the following fashion.

When all variables but percent Spanish surnamé\pupils are held

 constan§, the relation between transfer rate and this variable is a

! .
hThe standard ;rrors of the coefficients increased by a factor of
two and one-half. This decrease in precision, accompanying high
inter-correlations of explanatory variables in regression analyses,
is a result of what is called the problem of multi-collinearity.
When these interrelations increase, the standard errors of the
estimates of the coefficients from the regression analysis also
increase. When these relations are relatively close, the resulting
precision is sometimes low enough to mask very large effects.



¢

simplé_linear one: y = u'+ Bx + €, where y represents transfer -
rate, x percent Spanish surname, B the regression coefficient,
€ the error, and u the constant term together with the constant
influences of the othef variables. This impliés- that §.= u + 82}
j.e., the me2an transfer rate is a constant plus the product of the
regression coefficient and the mean percent Spanish surname. The
transfer (1969/70- 1971/72) regression coefficient for percent
Spanish'surname pupils is 0.4135. Since the mean percent Spanish
surname pupils in 1969/70 is 31.83, the mean transfer rate for
1569/70 to 1971/72, which is _14.46, is equal to the co.nstant plus
(.4135)(31.83). The;efore, the constant ‘equals 14.46 miﬁus
(.4135)(31.83) or 1.29..

From the above model, an expected transfer-rate for a school
with a specified percent of Spanish surname pupils, x*, s u + Bx*,
Consequently, the expected transfer rates for er two hypothetical
schools. (5% and 75% Spanjsh surname pupils) are 1.29 plus (.4135)(5)
and 1.23 plus (;k135)(75) or 3.36 and 32.30, respecti;ely.

One of the most expiicit mobility hypothesis in the literature
speclifies that teachers in Iow-in;omé schools seek to and do trans-
fer to schools whose pupils_gre of,higher socio-economic status
(Becker, 1952). “Until now, there has been no convincing‘evidence
on this boint. Prior studies, when they presented }elevant-findings,
never clgariy accounted for the contaminating effects of teaching-_
staff conpo;ition. In our case, this is extremely important because:

(1) Percent Spanish surname pupils fnflugnces the allocation of
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- teachers from different racial-ethnic groups, and {2) the racial-
ethnic groupé of a teacher influences her mobility. These two links
result in a strang chain connecting percent 3nanishk surname pupils
and teacher transfer only via differences in staff composition,

| Ne‘cannot, at this point, fully answer the question, whét kinds
of teachers -in a low-income school a;e especially transfer-prone,
 because the current version of our model does not alléw interaction
between teacher and school characterfstiés. However, we do know
that, in general,.non-minority teachers havg higher transfer rates.
We also kn&w that minority teéchers' transfer has increased, and
that they are dominantly assigned to low-income schools. As minor-
ity teachers were less transfer-prone in 1969/70, their concentra-
tion in fhesé schools résulted in lowef actual transfer rates for
low-income schools compared to the rates theseischools would have
_had with more typical t;ééhing.staffs. But remembefing, tﬁé;.a
change jn district poiicy seems to have increased trgnsfer chances
for minority teachers, these now.also leave low-inco;e.schools to a
greater extent. On the one hand, the district improved fhe situa-.
tion fqr minority feacher;, but on the other, the léw-income schools
are carrying the burden.

We may summarize‘ghese difect~and indirect Impacts‘of the socio*l

~economic level of a school's student»body.on transfer by means of
Fléu:e 5. This figure has the basic structure of Figure 4: The
eféects of school characteristics on mobility are mediatedvthrough

- those of -teacher-characteristic staff-compositions as well as beﬁng’
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direct. It is, however, more differentiated. concretizing the concep-
tual relétions, discussed earlier, into operational ones, only includ-
ing variables with important.effects. |

This diagram indicates that propoftion of pupils with Spanish sur-
name has an allocative effect on the racial-ethnic distribution of
teachers (-.18) while showing that It has almost no impact on the
original--six characteristic--transfer-propensity measure (.00):_'

The coefficients referred to in-the text and displayed in Figure 5
are unstandardizei regressioﬁ coefficients. A1) of these are statis~
tically significant'(proﬁability less than .02), except for that

relating Spanish surname and the six-characteristic propensity which

Figuxé S. Path Diagmm‘Rel.{ting Specific School and Teacher

Characteristics to Teacher Transfer (1969/70 - 1971/72) ' .
. * \
Sumemary Propensity
Mecasure for Six Personal
Teacher Characteristics Summary Propensity
Measuse for Soven Personal -
- Teacher Charactcristics
18 : .
Percent Pupils Percent Teachers from 20 |
with = L1838\ Nop-minority Group ’
Spanish Sumame _ .
1.00 (.55)
K
Teacher Transfer

o - -



is essentially zero. These coefficients were obtained Jirectly ffom
Tablé 8, when possible, and by hand computation from cher tables
Harnischfeger, 1973, d: Tables 8, 14, and 17), when the‘cogfficients
not involvirng transfer rate, were required- The coefficien;s in
parantheses ar§>standardized and were computed from the unstandard-
ized cnes qsing the relevant ratios of standard deviations.

The suﬁmary transfer prediction, based on seven qgacher character-
Istics, is defineda as the '"optional'' combination of the slx-chafac-.
teristic transfer-propensitf (1.89), baséd on,fhe teécher'chafacter-
istics fnvestigated in Section 4, and the percent non-minor}t; | |
teachers (.80). ‘lt répresents the predicted transfer rate that wouldv
" have been obtained if the teachers' racial-ethnic distribution had
been included in thé"earlier analysis. Finally, the larée poﬁitiye

direct impact of percent Spanish surname pupils on transfer (.41) is

indicated. ; ’ _ : - ,

The diagram”suﬁmgrizes all of the detectedleffécté, both: direct
and indirect, of é student body'§ social-élass level on transfer.
‘The indirect effect of these pupils can be characterized as the pro-
dudt of their staff-allocation effect (-.18) and fhe‘effect of
" staff composition (.80) on transfer. This product (f.lh) is
negative imply{ng that direct (.41} plus indfrecf (.14), or total
effect (.27) is diminished b§ the allocation process. We wou}d
have sub;tantially underestimated the socio-economic effects of stu-
dent bodies, if we had not taken into gcéount thése'indirgct effects

L]

via allocation of minority teachers.
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We have examined the influence of school characteristics on tea-
cher mobility. We ?lso detailed a conceptual ﬁodel which cha}acter-
izes three important aspects of the'teacher moEility process:

(1) Di%}efent-types of teachers have different hobility rates, regard-
less of thefr teaching\location; (2) different kinds of teachers are
placed in different teaching environments and, therefore, schoofsrﬂ
differ in their teacher mﬁgility rates, independently of the attrac~
tiveness of their environments; (3) schools do differ in the attrac;
tiveness of thefr teaching énvironmgnts and this dfrectly accounfs

for variation in teacher mobility.

This modgl allows us to assess the extent to which school by
schoql variation§ in te;éhe; mobility ére due: to the mobility prone-
ness'of different tyﬁes of tea;hers, and the extent to which they |

vare due tb differences in the attractiveness of teéching environ-
ments. It formed the basis of our attempt to unravel the skein of
- complex causes of teacher mobiiity. L
Oﬁr mode! of the mobility procesé'postulated'thg determination
. of teacher mobility by two factors: school characteristi?s and
teaching-st;ff'compositions._ We formed predictedimobility rateg
,(propensities) which summarized the mobility~-relevant aspects of

these staff compositions. Further, the staffs were characterized

by thélr teachers' racial-ethntc group-memberships. |f we had

©

analyzed the mob-ility process wi thout incbrporating the aspects of
teaching-staff composition, we would have attributed a part of the
‘teacher-characteristic effects to the general school characteristics

' : 3
which are correlated with them.
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The process of model building and empirical exemplification which

we have gone through, may be more generally characterized:

1) We distinguished, in the data and in the statistical model,
between variables defined for individuals and variables defined
for institutions. This partition of variables and, therefore,
their effects implies a hierarchical model. This model allows

the separatlon of- the effects of policy-important institutconalA

variables in to structural (dlrect) and compos i tional
(indirect) sub-categories. -

2) The individual-level component of our model allows assessment
of the distinct effect of each individual-level variable.

3) On the basis of the institutional-level component of our model,
-'we may assess two kinds of institutional effects:  those on the
distributions of individual-level variables, i.e., on the kinds
of persons acting in different institutions; and those directly

on outcomes. - :

4) Via the above decomposition of total effects in the model, we
_may assess both direct and indirect effects of institutional-
.level policy variables on outcomes: ' those mediated through
the distribution of kinds of lnstltutuonal actors and those
direct affecting outcomes.

1

This model will be extremely useful in the assessment of’school

effects. In any general study of the soclalizatlon process; it is

v

irremissible not to distinguish between the consequences(of_a child's

characteristics, acquired outside of an institution, from‘thé direct

effect of the institution on children.. Nursery schools and day care

centers, for example, are gaining crucial importance in children's

socialization. Different kinds of preschools are avéiléble to dif-
ferent kinds of children. These allocation-processes create dif-

ficulties in ccmmensurate,eValuation of thosé,g;hools. Differences

in outcomes can be either méinly caused by differences in prior

/

- .



- H

|
i

t

|

i

,>

I

’ {

i

o

i

+

i

.

— »~
\
S



A 4
v . h7 ) a
References
- Becker, H.S. ;> The Career of the Chicago, Public School Teacher,
’ Amerlcan«Journal of Socaologx, LV, 1952 h70 477.
‘ Harnischfeger, A. = Personal and lnstutut:ona! Charactertst:cs
= _ Affecting Teacher Mobility.' |. Problems of Teacher

Mobility. Studies of Educative Processes, No. 1,
University . of Chicago, April 1973, a ,

°

Harnischfeger, A. Personal and Institutional Characteristics Affecting
' = ' Teacher Mobility. Il. Descriptive Characteristics ~
- of the San Jose ‘Unified School District. Studies

of Educative Processes,. No. 2, Universnty of

Chicago, May 13973, b. ~ N .
Harnischfeger, A. ~ Personal and Institutional Characteristics Affectung
oo . Teacher Mobility. Ill. Teacher Characteristics and
v . : - Teacher Mobility: A Confusion of Causes. Studies
e . .. of Bducative Processes, No. 4, University of Chlcaqo,
: ‘August, 1973, -c. B *O
Harnisthfeger; AL Personal and Instntutionél Characteristics Affecting

Teacher Mobility. IV. Schools po Make a Difference.
Studies of Educative Processes, No. 6, University of
Chicago, September 1973, d. . .

Murray, J.R. __ Statistical Models for Qualitative Data with .~
: o Classification Errors. Ph.D. Thesis, University of
”"‘”’thicago, 1971. .

Wiley, D.E. . Auf dem Wege zum “Ceteris Partbus" Datenkorrektur
in der Bildungsforschung. " in: Bedingungen des
Bildungsprozesses: Psychologlsche und Padagogische.
) Forschungen zum Lehren und Lernen in der Schule.
“Edelstein, W. und Hopf, D. (Hrsg ) Stuttgart'
Klett -1973, S. h58-1488.




